Effect of specimen preparation and section transfer techniques on the preservation of ultrastructure, lipids and elements in cryosections.
Cryofixation, cryoultramicrotomy, and proper transfer of the cryosections into the electron microscope are important for the preservation of good ultrastructure and the measurement of subcellular elemental distributions. These techniques are applicable to tissue systems which can be rapidly frozen so that minimal to no ice damage occurs during the cryofixation step. For the transfer step we have compared the cryotransfer of hydrated sections and subsequent freeze-drying in the electron microscope with the transfer of sections into an external freeze-dryer, followed by exposure to room temperature and humidity before introduction into the electron microscope. The use of a cryotransfer stage for section transfer from the cryoultramicrotome to the electron microscope and low temperature observation of the thin sections avoids the potential problem of rehydration damage to freeze-dried sections as well as provides protection from the possibility of melting of the lipids in the sections. Both of these problems may lead to loss of in situ elemental distribution and morphology. In this report, observations are presented which show the damaging effects of temperatures above 273 K on ultrastructure due to lipid melting in tissues with high lipid content and the redistribution of elements which can be encountered when thin sections become inadvertantly rehydrated.